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Introduction 

Animal  welfare  issues  are  often  thought  to  be  easily  dis- 
sipated by  the  production  of  scientific  arguments  and 
evidence.  However,  animal  welfare  is  not  only  a  scientific 
issue.  Politics,  philosophy  and  ethics,  and  aesthetics  can  in- 
fluence societal  expectations  concerning  the  use,  care,  and 
treatment  of  animals  (b).  Because  of  the  multiple  influences 
that  come  to  bear  on  the  issue,  it  is  nearly  impossible  to  reach 
agreement  on  a  precise  definition  of  animal  welfare  (6,9). 
However,  there  seems  to  be  a  general  consensus  that  there 
are  two  central  themes,  the  state  of  the  animal  itself  and 
broader  sociological  factors.  An  approach  used  within  the 
scientific  community  is  to  use  the  term  ''animal  well-being" 
when  referring  to  the  actual  welfare  status  of  the  animal,  and 
''animal  welfare"  when  referring  to  broader  sociological  and 
ethical  concerns  (5).  When  encountering  concerns  regarding 
farm  animal  use  in  research  and  teaching,  there  is  a  need  to 
address  the  broader  sociological  and  ethical  expectations  as 
well  as  the  scientific. 

Agn'cultural  Research  and  Teaching 

Farm  animals  used  for  agricultural  research  require 
strict  attention  to  their  care,  husbandry,  and  maintenance  of 
protocol  requirements  under  a  variety  of  conditions  (a).  The 
research  environment  may  vary  from  fairly  extensive  (e.g., 
grazing  study)  to  very  intensive  (e.g.,  metabolism  trial).  It  is  ex- 
pected that  the  research  animals  will  not  be  subjected  to  un- 
necessary pain  or  distress  and  will  be  observed  for  the 
development  of  signs  of  distress.  Social  (e.g.,  isolation)  or 
physiological  (e.g.,  sensory)  deprivation  tends  to  raise  con- 
cerns and  questions  about  the  necessity  of  the  procedure  and 
potential  benefits  of  the  research.  Agriculture  is  typically  per- 
ceived as  an  applied  science  and  when  research  protocols  re- 
quire greater  manipulation  (e.g.,  invasive  procedures)  ques- 
tions arise  concerning  the  potential  apphcation  of  results  and 
the  skill  of  the  researcher(s)  involved.  For  example,  field  or 
standing  surgery  often  poses  questions  regarding  potential 
harm  to  the  animal  due  to  lack  of  aseptic  conditions  or  ade- 
quate pain  control.  Other  surgical  procedures  such  as  fistula- 
tion,  laparotomies,  cannulation,  etc.,  are  sometimes  per- 
formed by  persons  other  than  veterinary  surgeons  (e.g., 
trained  Ph.D.  or  graduate  students),  which  present  issues  con- 
cerning proper  training  and  oversight  (14).  Pre-  and  post- 
operative care,  pain  recognition,  and  management  are  critical 
to  animal  well-being.  HandUng,  equipment  use  and  condition, 
and  methods  that  are  current  with  good  practice  are  impor- 
tant from  both  a  research  and  welfare  perspective  (7).  Con- 
cerns often  arise  when  observation  notes  deficiencies  in  any  of 
the  areas  mentioned  above  and  effects  on  animals  are  per- 
ceived. 

Teaching  in  agricultural  schools  and  colleges  also 
presents  concerns  for  the  animals  and  the  safety  of  the  stu- 
dents. A  wide  variety  of  teaching  activities  occur  from  basic 


"hands-on"  experience  such  as  leading  animals  to  fairly  tech- 
nical physiological  laboratories.  Handling  animals  that  are 
relatively  large  requires  that  instructors  are  knowledgeable 
about  the  specie  with  which  they  are  working  and  safety 
precautions  that  need  to  be  considered  to  protect  students 
and  animals.  Concerns  arise  regarding  the  instructor's  com- 
petency in  animal  behavior,  husbandry,  handling  methods,and 
technical  skills.  Also  of  concern  are  suitability  of  teaching 
facilities,  holding  quarters,  transportation  to  and  from  instruc- 
tional sites  (if  required),  equipment,  student  manipulation, 
provision  of  space  and  essentials  such  as  food  and  water  (if 
held  for  long  periods).  Demonstrations  of  invasive  procedures 
in  upper  level  techniques  courses  require  instructors  to  be 
sensitive  to  animal  needs  and  student  concerns.  Euthanatiza- 
tion  techniques  should  be  in  accordance  with  the  American 
Veterinary  Medical  Association's  recommendations  for  ap- 
proved methods  of  euthanasia  (15).  Instructors  should  be 
famiUar  with  state-of-the-art  methodology  and  have 
demonstrated  skill  in  performing  the  technique  before  being 
allowed  to  teach  students. 

Finally,  dedication  to  exercising  the  3  R's  (reduction, 
refinement,  and  replacement)  when  working  with  potentially 
painful  procedures  can  serve  as  appropriate  guidance  for 
agricultural  teaching  and  research.  All  teaching  and  research 
protocols  should  be  submitted  and  reviewed  by  the 
InstitutionalAnimal  Care  and  Use  Committee  (lACUC). 

Biomedical  Research  and  Teaching 

Farm  animals  have  made  valuable  contributions  as 
models  in  biomedical  research  (4,a).  Organ  transplants,  phar- 
macokinetics, vaccine  efficacy,  etc.,  are  just  a  few  examples  of 
how  farm  animals  have  been  used.  Special  concerns  arise 
when  animals  who  are  not  customarily  bred  and  raised  in 
laboratory  settings  are  used  for  experimental  manipulations 
under  such  conditions.  Flooring,  housing,  isolation,  handling, 
and  specialized  equipment  are  all  concerns.  Experimental 
manipulations  may  require  extensive  contact  with  the  animal 
for  long  periods  of  time,  therefore,  standard  field  equipment, 
traditionally  used  in  agricultural  practice  for  short-term 
restraint  purposes,  is  not  practical  in  many  laboratory  settings 
(11).  Frequent  handling  of  the  animal  and  familiarization  with 
equipment  and  routines  may  be  necessary  to  alleviate  distress 
in  laboratory  settings.  Surgical  facilities  (especially  for  large 
species  such  as  cattle  and  horses),  proper  use  of  analgesia 
and  anesthetics,  and  pre-  and  post-surgical  care  are  of  utmost 
concern. 

Like  agricultural  teaching,  similar  concerns  can  be 
echoed  regarding  the  use  of  farm  animals  in  biomedical  teach- 
ing. Appropriateness  and  goals  of  the  exercise,  skills  of  the  in- 
structor, techniques  used,  facilities,  etc.,  should  be  con- 
sidered. However,  in  biomedical  teaching  it  is  more  likely  that 
the  animal  will  be  subject  to  greater  manipulations  and  in- 
vasiveness. The  3  R's  are  expected  to  be  considered  in  teach- 
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ing  protocols  that  are  potentially  painful.  Consideration 
should  be  given  to  reducing  the  number  of  animals  used,  look- 
ing for  alternative  teaching  technologies,  and  using  the  most 
appropriate  techniques  and  equipment  for  the  intended  pur- 
pose. 

Comphance  standards  under  the  AWA  and/or  Public 
Health  Service  (PHS)  policy  must  be  met  for  farm  animals 
used  in  biomedical  activities.  All  protocols  must  be  reviewed 
by  the  lACUC. 

Assessing  Farm  Animal  Well-Being 

Assessing  the  well-being  of  farm  animals  requires  that 
adequate  measures  have  been  identified  and  agreed  upon,  and 
are  quantifiable  (b,c).  In  agricultural  settings,  farm  animal  well- 
being  has  traditionally  been  assessed  by  productivity  (e.g., 
growth,  weight  gain,  feed  intake,  etc.),  various  health  parameters 
(e.g.,  disease  incidence),  a  limited  number  of  physiological 
measures  (e.g.,  Cortisol),  and  animal  behavior  (e.g.,  stereotypies, 
vacuum  behaviors).  The  science  of  animal  welfare  is  still  in  its 
infancy,  and  current  investigations  are  revealing  the  complexities 
of  well-being  assessment  (9).  Re- 
searchers, although  diverse  in 
their  proposals  of  best  measures, 
are  in  general  agreement  that  a 
multi-disciplinary  approach  is 
needed  to  assess  and  define  animal 
welfare  in  order  to  understand,  al- 
leviate, and  prevent  suffering  (13). 
The  concept  of  animal  suffering  is 
controversial  (2).  Duncan  (3)  sug- 
gests that  welfare  is  determined 
primarily  by  how  an  animal  "feels." 
To  suffer,  animals  must  1)  be  sen- 
tient, and  2)  have  the  ability  to  be 
aware  of  their  suffering.  Research 
into  cognition,  perception,  motiva- 
tion, and  the  emotional  states  of 
animals  can  provide  insight  into 
welfare  problems.  Others,  how- 
ever, suggest  that  feelings  are  too 
subjective  to  provide  reliable  in- 
formation and  that  more  objective 
measures  based  on  biological 
functioning,  such  as  a  pre- 
pathological  state  (8,10),  would  be 
more  accurate. 

While  welfare  assessment  is  very  much  in  debate, 
reasonable  observations  can  be  made  to  help  assess  welfare  in 
research  and  teaching  settings.  It  is  reasonable  to  assume  that 
animal  well-being  is  of  a  physiological  and  psychological  na- 
ture, and  that  both  need  to  be  monitored  to  the  best  of  our 
abilities.  Aside  from  the  considerations  previously  stated,  care- 
ful observations  of  the  animals  and  of  human-animal  interac- 
tions can  provide  helpful  feedback.  Depression,  anorexia,  in- 
jury, aggressiveness,  self-mutilation,  sickness,  and  fear  respon- 
ses can  be  indications  that  the  animal's  psychological  and/or 
physiological  well-being  is  impaired.  Thorough  knowledge  of 
protocols  will  assist  in  determining  whether  such  manifesta- 
tions are  expected  (e.g.,  disease  research)  and  addressed,  or 
unexpected  and  in  need  of  attention,  or  worse,  symptomatic  of 
neglect  and  poor  research  conduct.  Animal  caretakers,  in- 
structors, and  researchers  all  need  to  develop  a  keen  eye  for 
their  animals  and  address  problems  in  a  timely  manner. 


(Photo  oy  11  m  Alien) 


Public  Accountability 

During  the  last  20  years,  pubhc  concern  about  the  use  of 
animals  for  experimental  and  educational  purposes  has 
focused  on  the  biomedical  community.  Federal  legislation 
such  as  the  Animal  Welfare  Act  (AWA)  provided  impetus  be- 
hind institutional  accountability  for  the  care  and  use  of  com- 
mon laboratory  species. 

Agricultural  animals  used  in  biomedical  research  are 
covered  by  the  AWA  at  this  time,  but  with  no  specific  stand- 
ards for  their  care  and  use.  If  used  experimentally  for  the  pur- 
pose of  improving  food  or  fiber  production,  they  are  ex- 
empted from  the  AWA  regulation. 

The  Pubhc  Health  Service  (PHS)  policy  sets  standards 
of  care  for  all  warm-blooded  vertebrates  used  in  PHS-sup- 
ported  work.  General  standards  of  care  for  common  species 
of  livestock  are  outlined  in  the  National  Institutes  of  Health 
(NIH)  Guide  for  the  Care  and  Use  of  Laboratory  Animals.  Al- 
though appropriate  for  the  care  of  livestock  under  the  ex- 
perimental settings  of  biomedicine,  the  NIH  Guide  falls  short 
of  addressing  the  unique  attributes  of  agricultural  production 

research  (1). 

Although  general  con- 
cerns about  the  well-being  of 
farm  animals  used  in  either 
biomedicine  or  agriculture  can 
be  thought  to  parallel  one 
another,  differences  do  exist  in 
the  goals  of  agricultural  and 
biomedical  research  and  teach- 
ing that  require  guidelines  and 
standards  to  maximize  welfare 
to  differ  (12).  Agricultural  re- 
search must  have  the  ability  to 
use  its  current  industry  prac- 
tices as  a  control  in  order  to  ad- 
dress problems  in  either  a  basic 
or  applied  sense.  The  ultimate 
goal  is  the  production  of  a  food 
product  and  practices  that  can 
be  applied  in  the  field.  Al- 
though application  of  the  3  R's 
has  been  advocated  in  agricul- 
tural teaching  and  research, 
there  are  limits.  Replacement 
of  animals  is  often  not  an  op- 
tion and  may  have  limited  use  in  teaching  or  research 
protocols.  For  example,  when  attempting  to  answer  specific 
questions  concerning  specie  productivity,  no  other  model  will 
be  acceptable. 

In  biomedical  research,  farm  animals  are  generally  used 
as  models  for  human  systems  or  conditions,  and  the  produc- 
tion or  testing  of  products  (pharmaceutical,  etc.).  There  tends 
to  be  greater  experimental  manipulation  of  the  animal  in 
biomedical  procedures,  and  housing  and  handling  require- 
ments are  generally  more  intensive  with  rigid  standards  for 
laboratory  upkeep.  The  experimental  criteria  for  the  use  of 
these  animals  will  vary. 

In  the  mid-1980's  a  consortium  of  animal  scientists,  mem- 
bers of  the  government  and  veterinary  community,  etc., 
cooperated  to  develop  the  Guide  for  the  Care  and  Use  of 
Agricultural  Animals  in  Agricultural  Research  and  Teaching. 
The^g  Guide,  as  it  is  presently  referred  to,  is  meant  to  pro- 
vide institutional  accountabihty,  responsibihty,  and  com- 
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pliance  guidelines  for  farm  animals  used  in  agricultural  teach- 
ing and  research.  Prior  to  the  publication  of  the  Ag  Guide, 
there  was  no  vehicle  by  which  welfare  concerns  could  be  for- 
mally addressed,  nor  uniform  guidelines  that  agricultural  in- 
stitutions could  refer  to.  Presently  the  Ag  Guide  has  been 
adopted  by  a  majority  of  agricultural  institutions  for  setting 
policy  on  institutional  animal  care  and  use  (Mench,  personal 
communication),  and  the  American  Association  for  Ac- 
creditation of  Laboratory  Animal  Care  has  adopted  thcAg 
Guide  (specie  care  and  husbandry  sections)  for  accreditation 
of  farm  animal  research  facihties. 

Maintaining  the  welfare  of  similar  animals  for  different 
purposes  in  contrasting  environments  poses  a  problem  with 
consistent  apphcation  of  guidelines  for  their  care  and  use. 
Hence,  the  potential  utihzation  of  three  documents  (AWA, 
NIH  Guide,  and^^  Guide)  to  ensure  their  welfare.  lACUC's 
should  be  well  acquainted  with  all  three  documents  to  know 
under  which  conditions  each  of  these  documents  should  be  ap- 
plied. 

Conclusion 

In  closing,  I  wish  to  reflect  on  the  idea  that  no  issues 
would  exist  if  it  were  not  for  human  concern  and  commitment 
to  animal  welfare.  Laws,  standards,  and  guidelines  are  ways  in 
which  the  research  and  teaching  community  can  be  held  ac- 
countable to  the  public  for  their  actions.  Animal  protection 
groups  frequently  seek  to  strengthen  and  provide  increased 
oversight  of  research  activities  in  an  attempt  to  represent  the 
interests  of  the  animal  being  used.  Whereas,  the  biomedical 
and  agricultural  community  seek  to  reach  a  compromise  be- 
tween human  and  animal  interests  that  will  provide  societal 
benefits  yet  fulfill  expectations  regarding  animal  care  and  use. 
I  venture  to  say  that  most  issues  concerning  the  care  and  use 
of  animals  in  research  and  teaching  are  propelled  by  the 
dynamic  exchanges  between  protectors  and  users  of  animals, 
each  of  which  has  made  contributions  to  enhancing  farm 
animal  welfare. 

Endnote 

Listed  below  are  cited  literature  and  selected  references 
of  the  recent  articles  and  proceedings  that  address  farm 
animal  welfare  issues.  All  have  been  used  extensively  for  the 
production  of  this  paper. 
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The  study  of  pain  in  laboratory 
animals  through  the  past  40 
years  has  presented  us  with  a  progres- 
sive development  in  our  understanding 
of  the  means  by  which  noxious  stimuli 
elicit  neural  activity,  and  the  neural 
pathways  through  which  this  activity 
reaches  and  terminates  within  the 
brain.  At  the  same  time,  we  have  ex- 
perienced a  growth  in  our  intellectual 
and  philosophical  consideration  of  pain 
in  animals  and  have  become  more  con- 
cerned about  the  role  of  pain  in  produc- 
tion of  stress  and  discomfort  in  all 
laboratory  animals  (6). 

The  inclusion  of  farm  animals  into 
these  considerations  has  been  a  fairly 
recent  but  not  unforeseen  develop- 
ment. The  explanation  for  delay  in  the 
inclusion  of  farm  animals  fully  into  the 
arena  of  research,  teaching,  and  testing 
animals  likely  resides  in  the  desire  to 
isolate  these  practices  from  production 
practices.  There  are  many  common 
practices  in  production  of  animal  meat 
and  fiber  that  would  not  be  considered 
acceptable  under  the  current  guidelines 
for  care  and  use  of  laboratory  animals. 
It  is  necessary,  however,  that  these  prac- 
tices be  considered  on  their  own  merit 
in  an  attempt  to  apply  current  Federal 
guidelines  to  the  use  of  farm  animals  in 
research,  teaching  and  testing. 

It  is  my  philosophy  (and  one  that  I 
think  should  be  emphasized  within  our 
Institutional  Animal  Care  and  Use 
Committee  (lACUC)  membership) 
that  there  is  a  basic  level  of  humane- 
ness that  must  be  applied  to  all  species 
used  in  research,  teaching  and  testing.  I 
feel  that  this  level  also  applies  to 
production  practices.  Beyond  this  level, 
other  considerations  of  pain  perception 
and  humane  treatment  are  determined 
by  the  protocol  applied  to  the  animal. 
In  the  following  discussion,  I  wish  to 
raise  some  consideration  of  factors  in- 
fluencing the  nature  of  pain  sensations 
in  animals  in  general,  and  particularly 
in  farm  animals.  I  hope  that  these  con- 
siderations may  be  helpful  in  estab- 
Hshing  the  characteristics  of  that  basic 
level  of  humaneness  as  it  is  appUed  to  a 
specific  research,  teaching  or  testing 
protocol. 


Pain  has  been  recognized  through 
the  centuries  as  a  word  that  describes  a 
wide  range  of  unpleasant  experiences 
in  humans  (8).  It  has  continually  been 
recognized  that  it  is  difficult  for 
humans  to  share  what  they  have  felt  as 
a  pain  sensation,  and  to  describe  this  ex- 
perience to  their  own  satisfaction. 
Realizing  that  the  concept  of  pain  per- 
ception is  derived  entirely  from  our 
human  experience,  and  that  we  by 
necessity  have  extrapolated  this  con- 
cept to  animals,  leaves  one  with  little 
wonder  that  there  are  difficulties  in  in- 
terpreting sensory  and  meaning 
phenomena  within  this  extrapolation. 

There  was  a  time,  not  so  long  ago, 
when  pain  scientists  were  relatively 
comfortable  with  their  understanding 
of  the  anatomic,  physiologic,  and  be- 
havioral aspects  of  pain  perception  in 
animals  (3).  Specific  "pain  pathways" 
had  been  identified  within  the  spinal 
cord  and  brain  that  underHe  pain  per- 
ception and  the  behavior  it  elicits. 
These  were  taught  to  veterinary  medi- 
cal students,  to  be  memorized  as  the 
anatomic  basis  for  pain  perception  in 
animals.  Elaborate  behavioral  studies 
were  conducted  to  confirm  that  these 
pathways  did  indeed  serve  as  the 
anatomic  substratum  for  pain  percep- 
tion (3).  It  was  generally  considered 
that  wherever  pain  was  to  be  evoked  in 
an  animal,  anesthesia  and/or  analgesics 
would  be  appHed.  These  were  the  days 
before  there  was  a  great  deal  of  atten- 
tion given  to  the  need  for  extensive  con- 
siderations of  pain  induction  by  the 
methods  applied  in  the  use  of  animals 
in  research,  teaching  and  testing. 

It  was  clearly  recognized  that 
there  were  anatomic  substratum  dif- 
ferences between  non-primate 
laboratory  animals  and  humans.  These 
anatomic  substratum  differences  ap- 
peared to  represent  degrees  of 
neurologic  differentiation.  They  were 
interpreted  to  represent  differences  in 
the  specificity  of  central  nervous  system 
structures  in  the  processing  of  neural  in- 
formation concerned  with  pain  percep- 
tion (4).  There  could  not,  however,  be 
allowed  the  consideration  that  there 
might  be  a  difference  between  the  ac- 
tual sensation  experienced  in  humans 


and  animals.  The  difficulty  that  these 
anatomic  differences  produced  was 
that  the  only  pain  perception  that  we, 
as  investigators,  or  oversight  persons  of 
lACUC  responsibility,  have  ever  ex- 
perienced is  our  own  pain.  If  we  did 
not  perceive  pain,  if  this  pain  was  not 
unpleasant  to  us,  and  if  this  pain  did 
not  induce  suffering  and  distress  in  us, 
we  would  not  be  considering  whether 
or  not  it  occurs  in  laboratory  animals. 

It  is  necessary  to  assume  that 
animals  perceive  pain  with  all  its  varia- 
tions in  intensity,  sharpness,  dullness, 
localization,  or  diffuseness,  exactly  as  it 
is  perceived  by  human  beings.  If  this 
premise  does  not  hold,  then  it  is  impos- 
sible to  study  pain  in  animals,  because 
there  would  be  no  standard  against 
which  it  could  be  measured.  It  was, 
and  still  must  be  accepted,  therefore, 
that  if  a  given  stimulus  evoked  a  pain 
sensation,  emotional  and  escape  reac- 
tion in  a  human,  and  if  the  application 
of  that  stimulus  will  evoke  a  similar 
emotional  or  escape  reaction  in  an 
animal,  that  stimulus  produces  pain 
perception  in  the  animal.  It  must  be  em- 
phasized that  it  must  be  considered 
that  pain  perception  does  not  differ 
from  that  perceived  by  a  human  being 
in  the  same  situation. 

If,  however,  we  are  to  use  the 
human  as  the  standard,  it  is  necessary 
that  we  clearly  characterize  the  stand- 
ard before  it  is  applied.  There  are  some 
characteristics  of  pain  perception  that 
are  well  known  through  everyday  ex- 
perience in  humans  that  are  basic  to 
our  abihty  to  determine,  quantify,  and 
characterize  pain  perception  in 
animals.  I  do  not  think  that  we  can 
abandon  the  anthropomorphic  basis  of 
evaluating  pain  in  animals.  This  is  the 
only  basis  we  have.  I  do  feel,  however, 
that  it  is  necessary  that  we  apply  this 
basis  from  a  realistic  point  of  view.  The 
emphasis  that  I  would  like  to  make  is 
that  there  are  some  differences  in  our 
lives  from  those  of  farm  animals  that  do 
make  a  difference  in  the  significance  of 
pain  perception. 

The  difference  that  I  would  like  to 
emphasize  is  our  anticipation  of  pain 
and  the  impact  of  this  anticipation  on 
our  perception.  We  learn,  through  per- 
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sonal  experience,  or  the  experience  of 
others,  to  anticipate  pain  in  certain  cir- 
cumstances. Although  animals  may 
learn  through  experience,  they  are  not 
generally  preconditioned,  to  the  degree 
experienced  by  humans,  by  the  ex- 
perience of  others.  Whether  or  not 
pain  perception  would  normally  be 
eUcited  by  a  given  circumstance,  if  we 
think  we  will  perceive  pain,  then  when 
the  stimulus  is  applied,  we  will  perceive 
pain.  Some  of  you  may  have  been  in 
the  old  U.  S.  Marine  Corps  (before  the 
60's),  or  may  have  joined  a  fraternity  in 
college  in  which  hazing  was  common. 
The  experience  with  the  blow  torch, 
hot  iron,  and  appHcation  of  ice  that  you 
were  certain  burned  a  hole  in  your  skin 
typifies  this  conditioning.  This  precon- 
ditioning often  makes  it  difficult  to 
evaluate  pain  perception  in  humans.  A 
stimulus  that  is  apparently  innocuous  in 
one  human  subject  may  induce  an  ex- 
cruciating painful  experience  in 
another. 

A  good  example  to  illustrate  the 
effect  of  preconditioning  and  the  dif- 
ference it  makes  in  suffering  or  distress 
is  the  comparison  of  a  human  who  has 
undergone  laparotomy,  and  intra-ab- 
dominal surgery,  to  a  laboratory  animal 
(rat,  dog,  cat,  or  farm  animal)  undergo- 
ing that  same  surgery.  The  human, 
through  anticipation,  anguish,  and  con- 
cern for  the  pain  to  come,  often  suffers 
the  pain  even  before  the  act  of  surgery 
occurs.  I  have  never  experienced  an 
animal,  except  in  cases  where  multiple 
serial  surgeries  are  performed,  that 
demonstrated  any  degree  of  anticipa- 
tion to  surgery.  After  the  surgery,  the 
typical  animal  is  on  its  feet,  eating,  run- 
ning, grazing,  whatever  is  natural  for  it 
to  do.  The  human,  on  the  other  hand, 
is  slow  to  recover,  complains  of  much 
pain,and  takes  days  to  weeks  to 
recover.  This  difference,  not  only  in 
pain,  but  also  the  distress  produced  by 
it,  is  an  important  consideration  in  the 
evaluation  of  pain  perception  in  farm 
animals  from  a  strictly  anthropomor- 
phic point  of  view.  It  is  clear  that  in 
these  circumstances,  we  depart  from 
the  strict  anthropomorphic  interpreta- 
tion of  pain  and  distress  in  animals,  but 
let  the  animals  "speak"  for  themselves 
through  their  behavior. 

The  sensations  that  are  described 
as  pain  in  humans,  and  assumed  in 
animals  (due  to  their  anthropomorphic 
responses  to  situations  in  which  these 
sensations  are  generated),  represent  a 
wide  spectrum.  We  can  quickly  recog- 
nize that  there  are  differences  in  the 


sensation  produced  by  a  pin  prick  or  a 
burn,  and  one  produced  by  neuralgia. 
These  not  only  represent  differences  in 
type  of  sensation  evoked,  but  also  rep- 
resent different  stimulus  modes 
through  which  the  sensation  is  induced. 

At  one  end  of  the  pain  sensation 
spectrum  are  the  well-known  protec- 
tive sensations.  These  are  usually 
evoked  by  "applied  stimuli"  such  as 
burns,  needle  sticks,  electric  shock  or 
other  stimuH  that  are  noxious  to  cells 
and  tissues.  In  farm  animals  used  in  re- 
search, teaching,  and  testing,  this  "in- 
duced pain"  represents  the  majority  of 
sensations  referred  to  as  pain.  Induced 
pain  initiates  alarm,  withdrawal,  es- 
cape, or  attack  responses  that  are  often 
accompanied  by  vocalization  in  farm 
animals.  In  humans  experiencing  in- 
duced pain,  there  is  a  good  correlation 
between  the  afferent  neural  activity  in- 
duced in  peripheral  nerve  axons  and 
the  intensity  of  subjectively  perceived 
pain  (8).  The  intensity  of  induced  pain 
in  farm  animals,  that  is  acceptable  in  a 
research,  teaching,  or  testing  protocol, 
is  difficult  for  investigators  and  lACUC 
members  to  discern.  The  presence  of 
pain-associated  reflexes,  along  with 
voluntary  or  "willed"  behavior,  usually 
serves  as  the  basis  for  judging  whether 
or  not  a  pain  perception  takes  place.  It 
is  generally  accepted  that  there  is  a 
level  of  pain  perception  that  is  accept- 
able. This  allows  the  consideration  that 
in  trained  hands,  needle  punctures  for 
the  normal  cUnical  collection  of  blood 
produce  an  acceptable  level  of  pain  or 
discomfort.  For  each  protocol,  that 
goes  beyond  this  level,  the  investigator 
and  members  of  lACUC  must  use  their 
judgement  concerning  the  intensity  of 
pain  induced. 

At  the  other  end  of  the  spectrum 
are  non-protective  pain  sensation 
syndromes  produced  by  organic  or 
patho-physiological  mechanisms.  This 
type  of  pain  sensation  is  generally  the 
consequence  of  naturally  occurring,  or 
experimentally  induced  peripheral  or 
central  neuropathies  (1).  It  can 
reasonably  be  referred  to,  therefore,  as 
"neuropathic"  pain.  It  is  the  sort  of 
pain  that  is  experienced  in  neuralgia,  so 
famiUar  to  humans  (11).  Such  neural- 
gias may  be  induced  in  animals  by  dis- 
ease processes,  or  by  experimental 
processes  (7).  Polyneuropathies, 
diabetes,  toxin  or  viral  induced,  can 
result  in  the  production  of  intense  pain 
perception  in  humans,  and  must  be  con- 
sidered to  do  so  in  farm  animals  as 
well.  It  is  necessary  that  investigators 


and  lACUC  members  be  cognizant  of 
this  type  of  pain  induction,  and  its  sig- 
nificance in  producing  distress  that 
may  interfere  with  the  well-being  of  the 
animal  and  the  outcome  of  the  re- 
search (5).  A  portion  of  the  campus 
educational  program  provided  to 
animal  research  personnel  should  in- 
clude discussion  of  the  possibility  of 
neuropathic  pain  induced  by  specific 
types  of  experimental  protocols. 

Between  the  two  extremes  of  "in- 
duced" pain  and  "neuropathic"  pain  is 
pain  that  is  associated  with  inflamma- 
tion. This  "inflammatory"  pain  is  dis- 
tinctly different  from  the  two  extremes, 
in  that  it  is  induced  by  mechanisms  of 
tissue  response  to  injury,  rather  than  an 
external  stimulus  that  would  be  regular- 
ly considered  to  induce  pain  percep- 
tion (9, 10).  The  pain  associated  with  in- 
flammation usually  requires  some  addi- 
tional stimulus  for  initiation,  but  this 
stimulus  need  not  be  noxious  (which 
implies  damage,  or  potential  damage  to 
tissues).  Even  the  slightest  movement 
or  lightest  tactile  stimulation  may  in- 
itiate pain  perception  in  the  presence 
of  inflammation. 

Recognition  and  prevention  of 
pain-induced  distress  in  farm  animals, 
as  in  other  species,  is  aided  by  a 
knowledge  of  the  neuro-physiological 
mechanisms  underlying  pain  sensation. 
This  knowledge  is  particularly  neces- 
sary to  those  directly  responsible  for 
use  of  animals  in  research,  teaching,  or 
testing,  so  that  they  may  discern 
whether  or  not,  toxins,  microbiological 
agents  or  drugs  used  in  their  protocols 
may  mask  or  prevent  a  response  to 
pain.  These  animals  may  demonstrate  a 
number  of  distress  responses  that  are 
not  clearly  discerned  as  due  to  pain  in- 
duction. 

Although  it  is  necessary  that  the 
judgement  of  the  distress-producing 
capability  of  pain  sensation  be 
anthropomorphically  based,  those  who 
use  farm  animals  as  laboratory  animals 
and  lACUC  members  must  also  be 
aware  of  protocols  that  are  likely  to  in- 
duce pain  in  circumstances  in  which  it 
would  not  ordinarily  be  expected  in 
humans.  It  is  equally  as  important  that 
those  judging  research  protocols  on  the 
basis  of  animal  responses  be  aware  of 
normal  animal  behavior.  In  most  farm 
animals,  unsociaUzed  with  humans, 
even  the  slightest  stimulus,  whether  it 
be  noxious  or  not,  may  induce  vocaliza- 
tion, alarm,  withdrawal,  escape,  or  at- 
tack responses  that  could  easily  be  as- 
certained as  induced  by  pain  or  discom- 
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fort.  Recognition  of  pain  perception  in 
farm  animals,  as  in  other  species,  re- 
quires a  thorough  knowledge  of  the  nor- 
mal behavior  of  that  species.  Chronic 
pain  perception  or  chronic  distress 
from  any  cause  generally  results  in 
decreased  appetite,  motility,  milk,  egg 
or  meat  production  in  farm  animals. 

There  is  no  list  of  signs  that  infal- 
libly indicate  that  pain  is  being  per- 
ceived in  any  given  farm  species.  There 
are  some  characteristics  of  individual 
animals  within  a  farm  species,  or  often 
within  a  species  as  a  whole,  that  are 
helpful  in  making  this  determination 
and  of  estimating  the  degree  of  discom- 
fort that  is  present.  If  there  is  any 
doubt,  however,  concerning  whether  or 
not  an  animal  is  experiencing  undue  or 
unacceptable  levels  of  pain,  one  should 
consult  a  veterinarian  or  animal  hus- 
bandryman  who  is  familiar  with  the 
species  in  question.  Usually  animal 
care  personnel  are  the  first  to  know 
when  an  animal  is  distressed  by  disease 
or  a  pain-inducing  process.  They 
should  be  an  integral  part  of  this  evalua- 
tion. 


The  author  may  be  contacted  by 
phone  at  405-744-8089,  or  by  FAX  at 
405-744-6743. 
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Developed  countries  around  the  world  require  that  their  veterinarians,  technicians,  and  other  animal  care  providers  be 
adequately  educated  or  trained  to  provide  the  husbandry  and  care  of  animals  used  in  research.  Likewise,  scientists  who 
design  and  use  animals  in  their  research  are  also  being  required  to  be  educated  and  trained  in  laboratory  animal  science. 
Principles  of  Laboratory  Animal  Science  was  written  as  a  text  and  basis  for  a  graduate  course  for  this  latter  group  of  scien- 
tists. 

It  is  hard  to  conceive  of  a  single  book  of  less  than  400  pages  that  covers:  animal  legislation;  animal  models;  biology,  hus- 
bandry, and  diseases  of  commonly  used  animals;  experimental  design  and  management;  factors  such  as  stress,  nutrition, 
microbiological  contamination  and  genetics  which  impact  research  results;  and  recognition  of  animal  pain.  Yet  this  book 
succinctly  does  just  that.  A  soHd  background  in  each  of  these  fields  may  be  necessary  to  fully  appreciate  how  carefully 
each  chapter  is  presented  with  regard  to  improving  the  researchers  approach.  For  instance,  the  chapter  on  "Design  of 
Animal  Experiments"  discusses  the  subject  of  selecting  the  correct  number  of  animals  to  use  to  provide  vahd  results.  With 
an  understanding  of  basic  principles  of  biostatistics,  the  reader  realizes  that  the  appropriate  number  of  animals  to  use  can 
be  calculated  once  the  correct  experimental  design  has  been  selected. 

Occasional  reference  to  Directive  for  the  Protection  of  Vertebrate  Animals  Used  for  Experimental  and  Other  Scientific 
Purposes  adopted  by  the  Council  of  European  Communities  is  the  only  hint  that  this  book  is  targeted  for  European  scien- 
tists. Certain  standards,  such  as  the  required  floor  space  for  housing  each  species,  are  appUcable  only  to  that  community. 
Otherwise,  the  information  and  recommendations  in  this  book  are  universally  appUcable. 


AWIC Newsletter,  Spring  1994,  Vol.5,  No.l 


7 
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This  discussion  reviews  some  of  the  common  anesthesia 
problems  when  deahng  with  the  large  animal  species 
used  in  research.  This  includes  cattle,  sheep,  goats,  and  swine. 

Neonatal  Anesthesia 

Frequently,  research  projects  require  general  anesthesia 
for  neonates  of  farm  animal  species.  The  neonate  has  several 
significant  physiological  differences  from  the  adult  animal 
that  affect  anesthesia.  These  differences  include: 

•  The  blood  brain  barrier  is  poorly  developed  because  the 
junctions  between  endothelial  cells  and  the  choroid  plexus 
are  wider  than  in  the  older  animal.  As  a  result,  induction 
of  anesthesia  may  be  quicker  and  requires  less  drug  in  the 
neonate  than  in  the  adult  animal(l). 

•  Hypothermia.  Neonates  have  a  greater  body  surface:body 
weight  ratio  (2).  As  a  result,  they  lose  heat  more  rapidly 
than  adult  animals.  With  hypothermia,  drug  metabolism  is 
retarded  and  the  neonate  may  be  slow  to  recover,  especial- 
ly from  injectable  anesthetics  that  depend  primarily  on  me- 
taboHsm  for  complete  recovery. 

•  Hypoproteinemia.  Plasma  protein  levels,  particularly  al- 
bumin levels,  are  lower  in  the  neonate  than  in  the  adult. 
This  means  that  neonates  are  more  likely  to  develop  pul- 
monary edema  from  intravenous  fluid  therapy  (3).  Also 
many  anesthetic  drugs  are  protein  bound.  Therefore, 
smaller  doses  of  anesthetics  may  be  required  in  neonates 
(particularly  barbiturates)  than  in  adults.  It  is  the  non- 
bound  anesthetic  that  crosses  the  blood  brain  barrier  (4). 

•  Low  body  fat  content.  Fat  represents  a  storage  depot  for 
anesthetic  drugs.  In  the  case  of  neonates,  the  lack  of  body 
fat  means  that  redistribution  of  anesthetic  drugs  will  be 
delayed  and  recovery  will  be  slow  due  to  prolonged  plas- 
ma levels  (5). 

•  Hepatic  function  and  hypoglycemia.  In  general,  the 
clearance  of  drugs  by  the  liver  is  less  than  in  the  adult. 
Microsomal  enzyme  development  is  incomplete,  resulting 
in  the  delayed  clearance  of  drugs  (6).  Neonates  also  have 
poor  glycogen  stores;  consequently,  hypoglycemia  can 
readily  occur  in  the  stressed  neonate  (2). 

Anesthetic  Techniques  For  Neonates 

Because  of  the  various  alterations  of  normal  drug  meta- 
bolism hsted  above,  it  is  often  preferable  to  use  anesthetic 
drugs  that  are  minimally  metabolized,  namely,  the  inhalant 
anesthetics. 

Because  neonatal  animals  are  more  readily  restrained 
and  induction  is  quicker  than  in  the  adult,  mask  induction  is 
easily  accomplished.  A  mask  is  loosely  applied  to  the  nose 
and  mouth  and  oxygen  only  is  first  administered.  This 
reduces  anxiety  about  the  mask  and  also  increases  the  arterial 
oxygen  of  the  patient.  After  at  least  one  minute  of  oxygen 
only  by  mask,  the  anesthetic  gas  is  delivered.  Some  anes- 
thesiologists prefer  low  concentration  of  anesthetics  at  first 
while  others  recommend  high  concentrations  immediately. 


Nitrous  oxide  can  also  be  used  to  speed  the  induction'time.  If 
the  patient  is  struggling  severely,  the  quicker  one  can  induce 
anesthesia  the  better.  After  the  patient  is  anesthetized  via  the 
mask,  the  animal  should  be  intubated  and  the  endotracheal 
tube  cuff  inflated. 

Another  method  of  inducing  anesthesia  is  nasotracheal 
intubation.  This  method  works  well  in  foals  (7)  and  calves 
(8).  In  this,  endotracheal  intubation  is  performed  with  the 
animal  awake,  utihzing  the  nasal  route.  The  neonate  tolerates 
the  tube  in  the  nose  and  trachea  amazingly  well.  The  tube, 
with  cuff  inflated,  can  then  be  attached  to  the  anesthetic 
machine  and  anesthetic  delivered  as  described  in  the  previous 
paragraph.  The  tube  can  be  left  in  the  nasal  passage  or  the 
animal  can  be  reintubated  orally. 

In  summary,  the  neonate  can  readily  be  anesthetically 
managed  with  gas  anesthesia  only.  Because  neonates  can  be 
easily  restrained  and  Uttle  metabolism  of  inhalant  anesthetics 
occurs,  the  inhalants  are  an  excellent  choice  for  neonates. 
The  recovery  from  inhalants  is  smooth  and  rapid  which  means 
the  neonate  can  be  returned  to  its  normal  environment  shortly 
after  the  anesthetic  procedure. 

Ruminant  Anesthesia  Problems 

Regurgitation 

Ruminants  are  prone  to  regurgitate  and  aspirate  the 
rumen  contents  with  anesthesia.  Regurgitation  is  a  result  of 
several  factors.  Anesthetics  relax  the  pharyngeal-esophageal 
sphincter  and  the  reticulo-  esophageal  sphincter.  Anesthetics 
also  depress  the  swallowing  reflex,  thereby  reducing  the 
animal's  abiHty  to  protect  its  airway  from  any  regurgitated 
material.  When  the  ruminant  becomes  recumbent,  pressure 
is  appUed  to  the  rumen.  This  increase  in  rumen  pressure  with 
sphincter  relaxation  results  in  regurgitation. 

To  reduce  the  incidence  of  regurgitation  and  aspiration, 
fasting  prior  to  elective  anesthetic  procedures  is  indicated. 
The  guidelines  for  fasting  prior  to  anesthesia  are  as  follows: 

•  Adult  cattle:  withhold  food  for  24-36  hours  and  water  for 
12-24  hours  prior  to  anesthesia 

•  Small  ruminants:  withhold  food  for  12-24  hours  and  water 
for  0-12  hours  prior  to  anesthesia 

•  Ruminants  less  than  1  month  of  age  are  not  fasted  prior  to 
anesthesia. 

In  addition  to  fasting,  intubation  is  highly  recommended. 
Use  of  a  properly  inflated,  cuffed  endotracheal  tube  will 
protect  the  lower  airways  from  regurgitation. 

Bloat 

Anesthesia  eliminates  the  ability  of  the  animal  to  eruc- 
tate. Also  during  anesthesia,  rumen  motility  is  reduced. 
These  two  factors  lead  to  gas  formation  that,  if  excessive,  will 
result  in  pressure  on  the  diaphragm  and  a  decrease  in  lung 
volume.  Ventilation  perfusion  (V/Q)  mismatching  occurs 
during  anesthesia  in  large  animals  because  of  gravity  and 
blood  flow  changes  due  to  decreased  cardiac  output  (9).  V/Q 
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mismatching  is  accentuated  by  bloat  and  results  in  a  further 
decrease  in  oxygenation.  Proper  fasting  as  discussed  above  will 
diminish  the  incidence  and  severity  of  bloat  during  anesthesia. 

Injury 

Induction  and  recovery  injuries  such  as  fractures  can 
occur  even  with  the  best  of  faciUties  but  they  should  never 
occur  because  of  poor  facilities.  Adequate  restraint  and 
trained  personnel  are  essential  for  successful  inductions  of 
general  anesthesia  of  large  animals. 

Nerve  paralysis  is  usually  due  to  prolonged  anesthesia, 
with  inadequate  padding  or  positioning.  Post-operative 
myositis  may  also  be  due  to  prolonged  down  time  with  inade- 
quate padding  (10).  However,  myositis  can  be  due  to  poor  per- 
fusion of  muscle  during  anesthesia.  This  can  be  attributed  to 
failure  to  maintain  adequate  cardiac  output  and  sufficient 
blood  pressure  for  adequate  muscle  perfusion. 

Preanesthetic  Sedatives 
Xylazine 

Xylazine,  an  alpha2  adrenergic  agonist,  can  be  used  as  a 
sedative  in  low  dosage.  Ruminants  are  very  sensitive  to 
xylazine.  The  dose  in  ruminants  is  approximately  one-tenth 
that  used  in  the  horse.  However,  xylazine  is  not  approved  for 
food-producing  animals. 

The  following  dosage  guidelines  are  for  healthy  adult 
animals  not  receiving  any  other  preanesthetic  drugs. 


Xylazine  Doses: 
Sedation 


Recumbency, 
heavy  sedation 


Cattle 

0.02  mg/Kg  IV, 
0.05  mg/Kg  IM 

0.11  mg/Kg  IV, 
0.22  mg/Kg  IM 


Sheep  &  Goats 
0.1-0.2  mg/Kg  IM 

0.22-0.66  mg/KglM 


Detomidine 

Detomidine  is  an  alphaz  adrenergic  agonist  that  has 
similar  characteristics  to  xylazine.  It  is,  however,  much  more 
potent.  It  is  approved  for  use  in  the  horse  but  not  in  food- 
producing  animals.  The  suggested  dosage  for  cattle  is  20-80 
wg/KglM  (11). 

Side  Effects  of  Alphaa  Adrenergic  Agonists 

The  most  common  life-threatening  side  effect  of  alpha2 
adrenergic  agonists  in  ruminants  is  bloat.  Rarely  is  this  a  sig- 
nificant problem  if  the  animal  has  been  properly  fasted.  Treat- 
ment, in  addition  to  sternal  positioning  and  stomach  tube  pas- 
sage, could  include  the  use  of  an  alpha2  adrenergic  antagonist. 

Excessive  salivation  frequently  occurs  following  the  use  of 
alpha2  adrenergic  agonists.  The  use  of  atropine  is  not  very  ef- 
fective and  of  very  short  duration.  Treatment  of  excessive 
salivation  consists  of  preventing  its  tracheal  aspiration  by  keep- 
ing the  nose  and  mouth  of  the  animal  lower  than  the  pharynx. 

Bradycardia  occurs  with  alpha2  adrenergic  agonists. 
Treatment  with  atropine  is  rarely  necessary  but  will  correct  the 
bradycardia.  For  cattle  exhibiting  bradycardia  due  to  alpha2 
agonists,  the  initial  intravenous  dose  of  atropine  is  ap- 
proximately 0.02  mg/Kg.  If  no  response  is  seen  the  dose  should 
be  repeated. 

Alphaa  Adrenergic  Antagonists 

These  drugs  are  used  to  reverse  the  effects  of  alpha2 
adrenergic  agonists.  Reversal  is  usually  rapid  and  complete, 


however,  results  in  ruminants  with  yohimbine  have  been  vari- 
able (13)  while  tolazoline  and  yohimbine  have  produced  vari- 
able results  in  horses  (14).  Idazoxan  and  atipamezole  are  very 
specific  alpha2  adrenergic  antagonists  but  are  not  readily  avail- 
able at  present. 

Anesttietic  Combinations  For  Sheep,  Goats,  And 
Cattle 

The  following  methods  of  producing  anesthesia  are  for 
procedures  usually  less  than  45  minutes  or  for  induction/intuba- 
tion of  gas  anesthesia.  Since  most  anesthetics  are  not  approved 
for  use  in  food-producing  animals,  these  recommendations  are 
for  animals  not  entering  the  food  chain. 

Sheep  And  Goats 

Xylazine/Ketamine 

In  this  combination  the  two  drugs  are  given  according  to 
the  dose  Usted: 

Xylazine  0.22  mg/Kg  IM 
Ketamine  11  mg/Kg  IM 

The  amount  of  gas  anesthesia  during  the  first  15-20 
minutes  of  the  procedure  would  be  minimal.  As  the  xylazine: 
ketamine  combination  is  eliminated,  gas  concentrations  will 
need  to  be  increased. 

Cattle 

Thiopental/Gurafenesin 

This  combination  is  a  very  reliable  method  of  producing 
general  anesthesia  with  good  muscle  relaxation.  Guiafenesin  is 
a  central-acting  muscle  relaxant  that  can  be  purchased  in  pow- 
der form  or  solution.  The  barbiturate,  thiopental,  is  added  to 
the  guiafenesin  solution. 

The  dosage  for  healthy  cattle  is  as  follows: 

Thiopental       6.6  mg/Kg  IV      (5  Gm  max  dose) 
Guaifenesin      100  mg/Kg  IV     (50  Gm  max  dose) 

Guiafenesin  is  usually  prepared  in  a  5  or  10  percent  solu- 
tion with  sterile  water,  saline  or  5%  dextrose.  If  the  5  percent 
solution  is  used,  a  large  bore  catheter  (10-12  ga.)  is  required 
for  rapid  administration  to  provide  a  smooth  induction  of  adult 
cattle. 

Anesthetic  Methods  for  Swine 

Adult  swine  can  be  very  difficult  anesthetic  patients. 
Both  intravenous  and  intramuscular  routes  have  been  used  for 
anesthetic  procedures  of  short  duration  or  for  induction  of  gas 
anesthesia. 

Intravenous  thiopental  or  thamylal  at  a  dose  of  9-11 
mg/Kg  is  used  for  procedures  of  5  to  10  minutes  duration  and 
for  tracheal  intubation.  A  combination  of  xylazine/Telazol® 
(teletamine-zolazepam)  can  be  used  via  the  intramuscular 
route.  The  dosage  is  xylazine  (1.1  mg/Kg)  and  Telazol  (3 
mg/Kg)  given  intramuscularly. 

Inhalation  Anesthesia 

As  research  surgical  procedures  have  become  more 
sophisticated,  the  need  for  quality  anesthesia  of  long  duration 
has  developed  and  the  use  of  inhalation  anesthesia  has  in- 
creased. 

Some  of  the  reasons  why  gas  anesthesia  is  superior  to  in- 
jectable techniques  without  respiratory  support  include  the  fol- 
lowing: 
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•  Provides  a  patent  airway.  Gas  anesthesia  usually  utilizes  an 
endotracheal  tube.  This  ensures  an  open  airway  and  saves 
valuable  time  in  an  emergency  when  respiratory  control  is 
required. 

•  Improves  oxygenation.  Because  oxygen  is  used  as  the  car- 
rier gas  for  inhalant  anesthetics,  arterial  oxygen  tension  is 
much  higher  than  in  animals  breathing  air.  This  is  of  par- 
ticular importance  to  large  animals  because  of  low  oxygen 
tension  during  anesthesia. 

•  Facilitates  control  of  ventilation.  By  using  positive  pres- 
sure ventilation,  arterial  carbon  dioxide  levels  can  be  main- 
tained near  normal  preventing  cardiac  arrhythmias  that 
may  develop  with  a  respiratory  acidemia. 

•  Control  of  the  depth  of  anesthesia.  During  surgery  the 
analgesic  requirements  may  vary.  Changes  in  the  depth  of 
anesthesia  can  be  quickly  achieved.  If  emergencies  arise, 
the  administration  of  inhalants  can  be  stopped  immediately 
and  the  system  flushed  with  oxygen  to  hasten  recovery. 

®  Smooth  and  rapid  recovery.  Because  almost  all  inhalant 
anesthetic  is  eliminated  via  the  respiratory  system, 
recovery  is  relatively  quick  and  with  minimal  excitement. 
Injectable  anesthetic  techniques,  however,  depend  upon 
metabolism  for  elimination  of  the  agent. 

Inhalation  Anesthetic  Agents 

There  are  two  primary  inhalation  agents,  halothane  and 
isoflurane.  Both  of  these  agents  require  the  use  of  out-of- 
circle  vaporizers.  Nitrous  oxide  can  be  used  with  both  agents 
to  speed  induction  and  to  reduce  the  amount  of  primary  agent 
required  to  maintain  anesthesia.  The  use  of  nitrous  oxide,  how- 
ever, is  not  recommended  for  ruminants  because  of  the  risk  of 
arterial  hypoxemia  and  bloat. 

Halothane 

Halothane  has  a  MAC  (minimum  alveolar  concentration) 
of  approximately  0.9  percent  for  most  species.  The  MAC 
value  is  a  measure  of  a  gas  anesthetic's  potency.  By  knowing 
the  MAC  value  one  can  estimate  the  maintenance  level  of  anes- 
thetic (vaporizer  setting)  required  for  surgical  anesthesia.  The 
vaporizer  setting  is  in  the  range  of  1.5-2  times  the  MAC  value. 
For  halothane  the  vaporizer  setting  is  approximately  1.5-2  per- 
cent. The  vaporizer  setting  may  be  reduced  by  preanesthetic 
and  induction  agents.  Halothane  can  be  used  for  mask  induc- 
tions of  neonates  since  it  produces  a  relatively  quick  induction 
with  minimal  excitement. 

The  effect  of  halothane  on  the  cardiovascular  system  has 
been  studied  extensively  (15,16).  Halothane  is  a  very  useful 
and  relatively  inexpensive  inhalant  anesthetic  and  will  continue 
to  be  a  widely  used  agent  in  all  species. 

Isoflurane 

Isoflurane  has  been  available  since  the  early  1980's.  The 
advantages  versus  halothane  include  a  quicker  induction  and 
recovery  with  less  cardiovascular  depression.  The  incidence  of 
dysrhythmias  during  isoflurane  anesthesia  is  substantially 
reduced  when  compared  to  other  agents  (15,16).  IsoflurEine  is 
relatively  expensive  to  use  when  compared  to  halothane. 

Isoflurane  has  a  MAC  value  of  approximately  1.3  percent 
This  translates  to  a  maintenance  level  (vaporizer  setting)  of  2-3 
percent.  Malignant  hyperthermia,  previously  reported  in 
swine  exposed  to  halothane,  may  also  occur  with  exposure  to 
isoflurane  (17). 


Epidural  Alpha2  Adrenergic  Agonists  and  Opioids 

Recently  there  has  been  considerable  interest  in  the  use 
of  epidural  anesthesia  both  for  providing  surgical  anesthesia 
and  for  post-operative  analgesia.  Xylazine  has  been  the 
primary  drug  utilized  for  surgical  anesthesia.  Xylazine  has 
been  administered  epidurally,  primarily  at  the  coccygeali  -  coc- 
cygeal space,  for  both  horses  (18)  and  cattle  (19).  The  onset 
of  anesthesia  is  slower  than  that  seen  with  lidocaine  but  is 
longer  in  duration.  Also  in  the  bovine,  the  analgesia  advances 
forward  to  the  flank  area  with  the  patient  remaining  in  the 
standing  position. 

Opioids  have  primarily  been  used  for  post-operative  anal- 
gesia. Epidural  morphine  in  the  dog  has  been  used  to  provide 
post-operative  analgesia  lasting  up  to  24  hours.  The  amount  re- 
quired is  much  less  than  that  given  intramuscularly  for  anal- 
gesia and  does  not  interfere  with  motor  function  or  produce 
depression  of  the  cardiovascular  system  (20).  The  use  of 
epidural  opioids  in  food  animal  species  requires  further  inves- 
tigation before  any  recommendations  can  be  made. 
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Introduction 

Farm  animals  are  being  used  with  increased  frequency 
in  research  faciHties.  As  biomedical  researchers  and  in- 
vestigators, we  must  recognize  and  accommodate  their  unique 
husbandry  needs.  These  farm  animals  should  be  housed  in 
areas  designed  specifically  for  them.  Unfortunately,  it  may  not 
be  advisable  to  put  pigs  or  goats  in  a  facility's  largest  dog 
pens.  These  animals  will  probably  be  less  domesticated  than 
the  typical  research  cat  or  dog,  and  the  "human  contact"  fac- 
tor may  not  be  as  essential  to  their  well-being.  However,  their 
needs  should  be  considered  as  we  prepare  to  house  them  for 
extended  periods  of  time.  The  environment  that  the  animals 
encounter,  beginning  with  their  initial  entrance  into  the 
facility,  can  contribute  to  a  smooth  operative  and  post-opera- 
tive period.  They  should  be  housed  in  the  least  stressful  en- 
vironment possible.  Food  and  water  intake,  as  well  as  social 
behavior,  should  be  monitored  as  an  indication  of  overall  well- 
being.  More  research  is  needed  to  develop  analgesics  that  ad- 
dress some  of  the  challenges  these  animals  present  during  the 
post-operative  period.  Farm  animals  used  in  biomedical  re- 
search would  benefit  from  analgesics  with  longer  duration 
times,  increased  routes  of  administration  and  shelf-life, 
reduced  addictive  potential,  and  wider  margins  of  safety.  As 
we  increase  our  usage  of  farm  animals  in  invasive  surgical  pro- 
cedures, we  are  obligated  to  circumvent  post-operative  pain 
and  other  stressors  resulting  from  our  experimentation. 

Pain  Perception  and  Analgesics 

As  ethology  research  increases,  hopefully  our  knowledge 
of  the  expression  of  animal  pain  will  increase  proportionally. 
Being  familiar  with  the  normal  behavior  is  imperative  in  as- 
sessing abnormal  activity  and  temperament  in  farm  animals. 
Parameters  for  "normal"  behavior  vary  not  only  from  one 
species  to  another,  but  also  from  one  individual  animal  to 
another.  It  may  prove  to  be  a  very  expensive  endeavor,  both  in 
time  and  money,  to  engage  in  any  research  protocol  without 
first  thoroughly  familiarizing  yourself  with  the  normal  activity 
of  your  animal  model.  Close  communication  between  animal 
caretakers  and  the  researchers  works  toward  the  best  interest 
of  the  animal  in  the  post-operative  period.  An  astute 
caretaker's  knowledge  of  the  normal  behavior  for  that  par- 
ticular age,  sex,  species,  and  individual  is  crucial  in  determin- 
ing when  animals  are  experiencing  unacceptable  levels  of  pain. 

One  of  the  best  clinical  assessments  in  distinguishing  nor- 
mal from  abnormal  behavior  is  the  feeding  pattern.  Many 
species  of  farm  animals  experiencing  pain  and  distress  do  not 
eat  normally.  However,  this  does  not  mean  that  any  animal 
that  seeks  food  post-operatively  does  not  need  pain  manage- 
ment. When  animals  are  housed  in  a  group,  it  would  be  help- 
ful to  remove  the  post-surgical  cases  for  daily  weight  checks. 


A  reduction  of  food  intake  will  also  be  reflected  in  fecal  and 
urine  output.  Too,  the  animal  that  separates  itself  from  the 
rest  of  the  animals  with  which  it  is  housed  may  need  addition- 
al attention.  Other  signs  of  discomfort  may  be  an  alteration  in 
an  animal's  g£iit  or  a  constant  changing  of  position.  Also, 
some  species  of  farm  animals  (especially  goats)  will  increase 
their  vocalizations  when  in  pain.  Pigs  are  notorious  for  becom- 
ing either  aggressive  or  seeking  solitude  when  they  are  uncom- 
fortable. Sheep  seem  to  be  unique  in  their  ability  to  tolerate 
high  levels  of  pain  with  only  minor  changes  in  their  normal  be- 
havior. The  need  for  researchers  to  learn  the  normal  behavior 
of  their  particular  animal  model  is  easily  understood. 

There  is  a  general  consensus  that  animals  perceive  pain. 
However,  as  researchers  we  have  been  slow  to  respond  to  this 
awareness,  especially  when  farm  animals  are  used  in  biomedi- 
cal research.  As  farm  animals  become  increasingly  popular  in 
research,  it  is  not  only  appropriate,  but  also  an  obligation  for 
researchers  to  familiarize  themselves  with  both  the  obvious 
and  the  more  subtle  signs  of  pain  and  discomfort  in  these 
large  animal  species. 

We  should  assume  that  any  procedure  that  would  cause 
pain  in  humans  will  also  cause  comparable  discomfort  in  farm 
animals.  Invasive  procedures  causing  tissue  injury  should  be 
expected  to  result  in  varying  degrees  of  post-operative  pain. 
When  this  is  anticipated,  a  plan  should  be  in  force  to  ad- 
minister appropriate  tranquilizers  and  analgesics  post-opera- 
tively. The  goal  is  not  directed  toward  giving  relief  so  much  as 
it  is  toward  circumventing  pain  by  designing  a  protocol  which 
includes  adequate  analgesics  given  prior  to  the  onset  of 
severe  discomfort. 

As  we  decide  on  appropriate  analgesics,  the  surgical  pro- 
cedure must  be  considered.  Certain  surgical  sites  are  likely  to 
present  a  greater  pain  management  challenge  than  others.  Ex- 
tensive surgical  procedures  involving  the  areas  of  the  cervical 
spine,  sternal  approaches  to  the  thorax,  the  head,  eye,  ear, 
mouth,  rectal  area  and  bones  will  all  generally  result  in 
moderate  to  high  degrees  of  pain  post-operatively.  Since  this 
sensitivity  has  been  documented  in  other  species,  we  should 
investigate  which  analgesics  would  be  most  appropriate  for 
those  experiments  requiring  surgery  in  these  areas. 

The  proper  analgesic  selection  has  much  to  do  with  the 
particular  animal  model  that  is  being  used.  Some  research  has 
been  performed  that  compares  differences  among  common 
domestic  farm  animals  and  their  ability  to  utilize  various  anal- 
gesics. There  are  species  differences  that  influence  the  deposi- 
tion of  analgesic  drugs.  These  differences,  many  of  which  are 
anatomical,  will  affect  the  selection  and  route  of  administra- 
tion for  various  analgesic  drugs.  The  digestive  tracts  of 
various  domestic  species  reflect  a  difference  in  the  drug 
deposition.  For  example,  swine  have  simple  stomachs  with  a 
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spiral  colon.  It  has  been  reported  that  this  feature  does  not 
greatly  influence  drug  deposition.  Yet  horses,  being  her- 
bivorous, rarely  have  an  empty  stomach,  and  there  follows  a 
reduced  opportunity  for  the  drug  to  be  absorbed.  Cows  and 
other  ruminants  have  large  acidic  environments  in  their  diges- 
tive tracts  from  which  many  drugs  are  not  easily  absorbed. 
Also,  many  drugs  are  destroyed  by  the  enzymes  produced  by 
the  ruminal  flora.  These  factors  should  be  remembered  as  re- 
searchers decide  on  their  armament  of  pain  medicines. 

Specific  Analgesics 

Opioid  agonists  (morphine,  meperidine,  oxymorphone, 
and  fentanyl)  and  agonist-antagonists  (pentazocine,  butor- 
phanol,  nalbuphine,  and  buprenorphine)  are  two  groups  of  ef- 
fective analgesics.  Opioid  agonists  probably  have  the  best 
reputation  for  providing  potent  analgesia.  When  administered 
in  analgesic  dosages  and  given  intramuscularly  or  sub- 
cutaneously,  they  are  unlikely  to  cause  detrimental  side  ef- 
fects. Unfortunately,  in  farm  animals  the  use  of  morphine  and 
other  opiates  is  known  to  cause  excitement.  Therefore,  when 
opiates  are  used  for  analgesic  purposes  in  farm  animals,  they 
are  used  in  conjunction  with  other  drugs. 

Analgesics  work  best  when  their  use  is  initiated  to 
prevent  post-operative  pain.  Low  doses  of  analgesics  given 
prior  to  full  recovery  mean  that  fewer  analgesics  will  be  neces- 
sary and  that  any  pain  will  be  more  readily  managed. 

Opioid  agonist-antagonists  have  some  advantages  over 
opioid  agonists.  They  have  hmited  abuse  potential  and  are  not 
strictly  controlled.  They  do  not  produce  the  profound  anal- 
gesic response  that  characterize  the  opiates;  however,  they 
can  be  very  helpful  in  pain  management.  These  drugs  also 
have  a  "ceiling  effect,"  and  depending  on  the  given  situation, 
this  may  or  may  not  be  an  advantage.  Increasing  the  dosage  of 
butorphanol,  for  example,  above  the  optimal  dose  does  not  in- 
crease the  analgesic  effects  or  incite  respiratory  depression. 
The  advantage  of  this  is  that  the  respiratory  system  is  spared 
from  further  depression.  However,  the  analgesic  effects  are 
also  limited  by  this  same  "ceihng.  "  Another  advantage  of 
these  opioid-antagonists  is  that  they  can  be  used  to  an- 
tagonize opioid  agonists. 

Buprenorphine  appears  to  be  one  of  the  longer  acting 
agonist-antagonists.  It  has  the  advantage  of  being  able  to  be 
administered  by  various  routes  (IV,  IM,  SC,  and  IP).  How- 
ever, the  most  encouraging  aspect  about  this  drug  is  that  dose 
intervals  are  up  to  12  hours  in  pigs,  and  4-6  hours  in  sheep 
and  goats. 

Nonsteroidal  anti-inflammatory  drugs,  although  com- 
monly overlooked,  can  be  very  helpful  in  the  management  and 
treatment  of  post-operative  pain.  Many  of  these  drugs 
(aspirin,  ibuprofen,  and  phenylbutazone)  m&  excellent  anti-in- 
flammatory, antipyretic  and  analgesic  agents.  The  disad- 
vantage is  that  they  modify  the  release  of  arachidonic  acid, 
and  this  may  interfere  with  experimental  studies.  They  are  not 
the  potent  analgesics  that  the  opiates  are. 

Meperidine,  a  commonly  used  opioid  agonist,  has  been 
found  to  have  an  undeserving  reputation  as  an  analgesic  drug 
in  farm  animals.  The  literature  is  now  showing  that  this  drug 
has  a  half  life  of  less  than  1  hour,  making  its  use  in  farm 
animals  less  than  practical.  Likewise,  pentazocine  has  been 
shown  to  have  very  rapid  elimination  from  farm  animal 
species. 


Suggested  Practical  Analgesics  for  Farm 
Animals  Used  in  Biomedical  Sciences 


Ruminants 

aspirin 

phenylbutazone 
buprenorphine 

Pig 

aspirin 

phenylbutazone 
buprenorphine 


50-100  (mg/kg)  PO 
6  (mg/kg)  IV,IM,PO 
.005  (mg/kg) 


10  (mg/kg)  PO 
2-5  (mg/kg)  IV 
0.1  (mg/kg)  IM 


12  hr  duration 

4  to  6  hrs  duration 


12-hour  duration 


The  Post-Operative  Period 

The  recovery  period  should  be  viewed  as  the  final  stage 
in  the  surgical  procedure.  Some  investigators  and  their  staff 
have  underestimated  the  importance  of  this  stage  of  the  surgi- 
cal endeavor.  There  can  be  no  successful  surgery  with  an  un- 
successful recovery.  Often,  mistakes  made  during  the  surgical 
procedure  come  back  to  haunt  the  research  staff  during  the 
recovery  stage.  For  example,  large  pigs  that  were  given  exces- 
sive doses  of  a  barbiturate  experience  a  protracted  recovery 
period. 

Post-operative  care  should  be  assigned  to  a  particular 
person  on  the  research  team.  The  recovery  of  animals  used  in 
surgical  experimentation  should  take  place  in  a  specific  area 
designed  to  meet  the  special  needs  of  animals  during  the  post- 
operative period. 

The  post-operative  environment  should  be  charac- 
terized by  a  room  equipped  with  subdued  lighting.  The  am- 
bient temperature  should  be  near  27-30  °C  for  adult  animals 
and  35-37  °C  for  young  animals.  It  is  important  to  monitor 
the  body  temperature  as  well  as  the  environmental  tempera- 
ture. As  the  animal  recovers,  it  will  regain  the  ability  to  main- 
tain its  own  temperature  and  diminish  the  need  for  heating 
pads,  etc.  Care  must  then  be  taken  to  ensure  that  the  animal 
does  not  become  over-heated. 

The  maintenance  of  a  patent  airway  is  important  in  any 
recovering  animal.  An  endotracheal  tube  should  remain  in 
position  until  the  animal's  swallowing  reflex  has  returned. 
This  dimension  has  increased  importance  in  certain  species, 
such  as  the  pig  —  an  animal  that  has  a  tendency  to  vomit. 

Small  ruminants  (sheep  and  goats)  should  be  placed  in  a 
sternal  position.  This  position  tends  to  reduce  the  incidence 
of  overdistention  of  the  rumen  and  the  aspiration  of  rumenal 
contents.  Repositioning  to  avoid  hypostatic  pneumonia  is  im- 
portant if  the  animals  are  still  recovering  after  3  to  4  hours. 

Animals  recovering  from  surgical  procedures  should  do 
so  in  a  warm,  dry  environment.  Farm  animals  should  be  al- 
lowed to  recover  on  fresh  bedding,  such  as  straw.  Providing  a 
thick,  non-skid  surface  will  reduce  the  incidence  of  pressure 
sores  and  injury  as  the  animal  attempts  to  stand  and  ambulate. 

One  of  the  major  problems  in  providing  the  ideal 
recovery  room  for  farm  animals  is  the  recurring  problem  of 
adequate  space.  A  large-size  room  is  absolutely  necessary  for 
large  animals  as  they  recover  from  surgery.  This  can  become 
a  major  problem  in  situations  where  up  to  25  surgeries  may 
be  performed  on  a  group  of  experimental  goats  or  sheep  in  a 
single  day.  These  animals  need  to  be  placed  several  feet  apart 
while  they  recover.  Incidents  have  been  recounted  wherein 
adequate  space  was  not  provided,  and  sheep  were  stacked  on 
top  of  one  another  during  recovery  from  general  anesthesia. 
An  unfortunate  scenario  developed  from  one  such  situation  — 
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one  of  the  sheep  on  the  bottom  died  from  suffocation,  while 
many  of  the  others  had  to  be  treated  for  rumenal  tympany. 

Optimal  recovery  conditions  may  be  even  more  impor- 
tant for  farm  animals  used  in  research  than  they  are  for  ro- 
dents, dogs  or  cats.  The  farm  animals  commonly  used  in 
biomedical  research  (sheep,  goats  and  pigs)  are  less  Ukely  to 
be  amenable  to  the  routine  handUng  required  in  the  case  of 
any  post-operative  compUcations.  It  is  in  the  best  interest  of 
the  investigator  to  reduce  the  need  for  restraining  these 
animals  unless  it  becomes  absolutely  necessary.  Therefore, 
maintaining  a  clean  surgical  incision  and  supplying  clean  bed- 
ding may  reduce  the  incidence  of  having  to  treat  post-opera- 
tively.  As  these  animals  recover,  they  are  also  more  likely  to 
be  fearful  and  nervous.  A  non-skid  floor  surface  in  an  area 
with  reduced  noise  and  lighting  will  all  encourage  a  smooth 
recovery. 

A  time-intervaled,  record-keeping  system  should  be 
operational  in  the  recovery  area.  At  specific  intervals,  the 
heart  rate,  respiratory  rate,  temperature,  and  acid-base  status 
should  be  monitored  on  each  recovering  animal.  Such  inter- 
mittent recording  of  various  vital  signs  requires  a  commitment 
on  behalf  of  the  researcher  and  the  nursing  staff,  helping  to 
magnify  the  importance  of  the  recovery  stage  to  those  in- 
dividuals keeping  records. 

Summary 

As  researchers  plan  surgical  procedures,  post-operative 
analgesics  should  be  an  important  consideration.  Analgesics 
must  be  selected  based  upon  the  specific  farm  animal  in- 
volved in  the  experiment.  It  should  be  assumed  that  any  in- 
vasive surgery,  and  perhaps  some  minor  surgeries,  will  re- 
quire post-operative  pain  medication.  These  drugs  should  be 
given  prior  to  the  onset  and  clinical  manifestation  of  severe 
pain. 

The  best  attitude  to  adopt  in  order  to  avoid  unexpected 
events  in  the  recovery  room  is  one  of  prevention.  By  anticipat- 
ing and  preparing  for  worst-case  scenarios,  recovery  room 
technicians  are  forced  to  mentally  rehearse  actions  to  be 
taken  in  the  case  of  an  emergency.  The  recovery  of  farm 
animals  may  present  a  distinct  problem  because  of  the  large 
amount  of  space  required  for  a  safe  recovery.  As  researchers 
routinely  make  provisions  for  monitoring  animals  during  the 
post-operative  period,  failure  to  make  arrangements  for  the 
essential  post-operative  needs  will  become  increasingly  unac- 
ceptable. No  environment  in  a  research  facility  can  ever  be  to- 
tally free  of  factors  that  stress  the  research  animals.  However, 
it  is  our  moral  and  scientific  obligation  to  reduce,  for  the  en- 
tire duration  of  their  stay,  the  chronic  and  extreme  stressors 
placed  upon  the  animals  entrusted  to  our  care. 
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Correction 

The  photograph  showing  drill  grooming  behavior 
(AWIC  Newsletter  V.4  #4,  p.8)  should  have  been  credited 
to  Heidi  Englehardt  of  Grass  Valley,  CA. 
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Historical  Bacl<ground 

rphe  Animal  Welfare  Act  (AWA)  (7  U.S.C  2131  et  seq.), 
X  enacted  in  1966  and  amended  in  1970, 1976, 1985,  and 
1990,  authorizes  the  Secretary  of  Agriculture  to  promulgate 
standards  and  other  requirements  governing  the  humane  han- 
dling, housing,  care,  treatment  and  transportation  of  certain 
animals  by  dealers,  research  facilities,  exhibitors,  carriers,  and 
intermediate  handlers.  Regulations  established  under  the  Act 
are  contained  in  Title  9,  Code  of  Federal  Regulations,  Parts  1, 
2,  3,  and  4.  From  the  time  the  Act  was  amended  in  1970 
(Public  Law  91-579),  the  definition  of  the  term  "animal"  has 
included  "any  live  or  dead  dog,  cat,  monkey  (nonhuman 
primate  mammal),  guinea  pig,  hamster,  rabbit,  or  such  other 
warmblooded  animal,  as  the  Secretary 
may  determine  is  being  used,  or  is  in- 
tended for  use,  for  research,  testing,  ex- 
perimentation, or  exhibition  purposes, 
or  as  a  pet. . ."  (7  U.S.C.  2132  (g)). 

The  following  animals  are  excluded 
from  the  term  and  therefore  are  not 
covered  by  the  Act:  "...  horses  not  used 
for  research  purposes  and  other  farm 
animals,  such  as,  but  not  limited  to  live- 
stock or  poultry,  used  or  intended  for  use 
as  food  or  fiber,  or  livestock  or  poultry 
used  or  intended  for  improving  animal 
nutrition,  breeding,  management,  or 
production  efficiency,  or  for  improving  the 
quality  of  food  or  fiber  . . ."  (7  U.S.C.  2131 
(g))- 

The  U.S.  Department  of  Agriculture 
(USDA)  is  authorized  by  the  Act  to  regu- 
late horses  when  used  for  biomedical  or 
other  nonagricultural  research  and  is 
authorized  to  regulate  other  farm  animals 
when  the  animals  are  used  for  biomedical 
or  other  nonagricultural  research,  non- 
agricultural  exhibition,  or  as  pets.  Prior  to 
1990,  USDA  had  not  generally  enforced 
the  AWA  regulations  with  respect  to  hor- 
ses and  other  farm  animals.  However, 
with  increasing  use  of  horses  and  other  farm 
animals  in  biomedical  research  and  nonagricultural  exhibition 
and  comments  and  inquiries  from  members  of  the  public  and 
regulated  industries,  USDA  reevaluated  its  policy  regarding  the 
need  to  extend  enforcement  of  regulations  to  include  these 
animals. 

In  April  1990,  USDA  published  in  the  Federal  Register 
its  intent  to  begin  regulating,  under  the  AWA,  farm  animals 
used  for  nonagricultural  (nonproduction)  research  and  exhibi- 


(Phoio  by  Tim  Alien) 


tion  and  wholesale  purposes;  and  horses  used  in  nonagricul- 
tural research. 

Nonagricultural  practices  would  include,  but  are  not 
Hmited  to,  biomedical  research  to  advance  animal  or  human 
health;  exhibition  of  farm  animals  under  specified  settings;  or 
breeding  of  farm  animals  for  exhibition  or  research  purposes. 
Comments  regarding  future  regulations  were  simultaneously 
solicited  from  the  pubUc.  In  order  to  better  provide  humane 
standards  to  farm  animals  under  the  Act's  authorities  and  to 
respond  to  comments  expressed  by  various  interest  groups, 
regulated  entities,  and  the  general  public,  USDA  believes 
more  specific  guidelines  are  appropriate. 

Current  Standards 

Currently,  the  Animal  and 
Plant  Health  Inspection  Service 
(APHIS)  is  using  the  existing  re- 
quirements contained  in  Part  3,  Sub- 
part F,  of  the  AWA  regulations. 
These  regulations  are  apphed  to 
farm  animals  as  defined  in  the  Act 
for  nonagricultural  research  and  ex- 
hibition, and  for  wholesale  pur- 
poses, as  well  as  horses  used  for  non- 
agricultural  research.  We  have  be- 
come increasingly  aware  of  the  need 
to  provide  species-specific  stand- 
ards, when  applicable,  for  farm 
animals  in  order  to  best  address 
their  individual  needs  to  ensure 
proper  humane  care,  treatment, 
housing,  and  transportation.  There- 
fore, USDA  is  resuming  the  process 
of  gathering  information  before 
developing  regulations.  We  em- 
phasize that  farm  animals  used  in 
production  agriculture  are  not  cur- 
rently covered  under  the  AWA  nor 
is  USDA  seeking  to  bring  the  use  of 
animals  in  production  agriculture 
under  its  purview. 

Specific  standards  to  enhance 
uniform  enforcement  of  the  Animal  Welfare  Act  are  current- 
ly under  consideration  and  development.  An  open  exchange 
of  ideas  is  needed  today  to  develop  fair,  effective  and  scientifi- 
cally sound  regulatory  standards,  where  applicable. 

Open  Public  Forums  and  Federal  Interagency 
Meetings 

In  an  effort  to  canvass  the  concerned  public  for  recom- 
mendations on  the  housing,  care,  handling,  and  unique  prac- 
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tices  applied  to  nonagricultural  use  of  farm  animals,  the 
USDA  sponsored  a  meeting  on  September  28-29,  1993,  in  Ok- 
lahoma City,  Oklahoma. 

Approximately  125  people  attended  this  meeting  — the 
general  public,  research  and  exhibition  industries,  animal 
science  and  veterinary  medical  organizations,  animal  protec- 
tion groups,  and  leaders  from  academic  institutions  and 
government  agencies.  Specific  workshops  were  held  to  ad- 
dress: agricultural  exemptions,  agricultural  vs.  nonagricultural 
environment,  well-being  of  farm  animals,  and  special  con- 
siderations for  major  operative  procedures.  The  following 
summarizes  some  recommendations: 

•  Standards  should  include  use  of  the  Guide  for  the  Care 
and  Use  of  Agricultural  Animals  in  Agriculture  Research 
and  Teaching,  the  NIH  Guide  for  the  Care  and  Use  of 
Laboratory  Animals ,  nationally  recognized  production  and 
research  facilities'  standards,  and  international  farm 
animal  regulations. 

•  There  should  be  minimum  performance  and  design  stand- 
ards for  farm  animal  well-being. 

•  The  Institutional  Animal  Care  and  Use  Committee 
(lACUC)  and  USDA  should  provide  oversight  for  the  use 
of  all  farm  animals  in  research,  teaching,  and  testing. 

•  Within  the  intent  and  provisions  of  the  AWA  regulations, 
the  lACUC  should  decide  when  to  grant  exemptions  from 
enforcement  of  AWA  provisions  in  farm  settings  regard- 
less of  the  intent  of  the  research,  teaching,  or  testing. 

•  Major  operative  procedures  and  post-operative  recovery 
periods  should  be  covered  by  the  AWA  standards  (and 
therefore  are  not  exempt,  or  referred  to  as  "nonexempt"), 

•  Biomedical  research  where  animals  are  used  as  models 
should  also  be  nonexempt. 

•  There  should  be  uniformity  in  the  enforcement  of  the 
standards,  yet  flexibiUty  in  the  process. 

•  Multi- disciplinary  team  approach  by  lACUCs  and  USDA 
inspectors  is  needed  to  enhance  compliance  and  enforce- 
ment of  the  standards. 

•  Specific  species  standards  should  be  developed. 

•  Research  personnel,  lACUC  members,  and  USDA  in- 
spectors should  receive  training  and  be  educated  in  farm 
animal  practices. 

•  AWIC  should  be  a  center  for  all  farm  animal  welfare  in- 
formation. 

•  Endoscopic  surgery  for  research  and  teaching  (non-diag- 
nostic) should  be  done  in  USDA  registered  faciHties. 

•  Farm  animals  used  in  research,  teaching  and  testing 
should  not  enter  the  food  chain  unless  approved  by  the 
Food  and  Drug  Administration. 

•  Animal  husbandry  and  agriculture-related  procedures 
(tail  docking,  castration,  dehorning,  etc.)  should  be  ex- 
empt from  AWA  standards  unless  they  are  part  of  the 
scientific  research  protocol. 

•  Production  agriculture  farms  supplying  animals  for  re- 
search should  be  exempt  from  being  USDA  registered 
facilities. 


•  No  animal  should  be  used  in  more  than  one  major  opera- 
tive procedure. 

•  Regulations  for  the  transportation  of  farm  animals  should 
be  developed. 

•  All  surgical  exercises  should  meet  professional  veterinary 
standards. 

•  Those  farm  animal  facilities  which  are  certified  by  the 
American  Association  for  the  Accreditation  of 
Laboratory  Animal  Care  should  be  considered  for  fewer 
USDA  inspections. 

In  December  1993,  the  USDA  held  a  meeting  with 
Federal  representatives  requesting  input  for  the  development 
of  these  standards.  Some  of  the  issues  and  topics  discussed 
included  the  following: 

•  Include  special  considerations  for  transgenic  species. 

•  Use  science-based  standards  where  possible. 

•  Redefine  the  term  "animal"  in  the  Act  to  reflect  which 
"animals"  are  to  be  regulated. 

•  Revise  the  definition  of  "exemptions"  in  the  Act. 

•  Broaden  the  USDA  authority  on  the  use  of  farm  animals 
for  teaching. 

•  Address  behavioral  enrichment  requirements. 

•  Review  the  current  definition  of  "major  operative  proce- 
dures" under  the  AWA. 

•  Medical  records  should  follow  the  animal  if  it  is  moved  to 
a  different  facility. 

•  Address  the  animal  identification  issue. 

•  Define  humane  handling  practices. 

•  Use  tables/guides,  when  apphcable,  e.g.,  number  of 
animals  per  enclosure. 

•  Limit  the  number  of  separate  subparts  for  each  farm 
animal  species. 

The  Final  Steps 

USDA  staff  will  prepare  a  regulatory  work  plan  and 
seek  administrative  acceptance  of  the  plan.  Next,  a  draft  of 
farm  animal  regulations  will  be  developed  for  governmental 
clearance.  The  proposed  regulations  will  be  pubhshed  in  the 
Federal  Register  and  a  period  of  public  comment  will  be  al- 
lowed. Comments  will  be  reviewed  and  considered,  and 
regulations  will  be  modified,  where  appropriate,  before  im- 
plementing the  final  rule  of  the  regulations. 

Society's  changing  values  have  influenced  the  global  im- 
portance of  animal  well-being,  including  the  adoption  of  inter- 
national farm  animal  guidelines  and  regulations  under 
specific  conditions.  This  is  clearly  evidenced  by  recent  inter- 
national requirements  in  the  European  Community,  Canada, 
and  New  Zealand.  It  is  important  that  USDA  continue  its  in- 
formation-gathering process  to  assist  in  the  development  of 
well-balanced  regulations  which  will  ensure  and  enhance  the 
humane  care  and  treatment  of  animals.  gmTn 
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USDA  EEO  Policy  Statement 

The  United  States  Department  of  Agriculture  (USDA)  prohibits  discrimination  in  its  programs  on  the  basis  of  race,  color,  national  origin,  sex, 
religion,  age,  disability,  political  beliefs  and  marital  or  familial  status.  (Not  all  prohibited  bases  apply  to  all  programs).  Persons  with  disabilities  who 
require  alternative  means  of  communication  of  program  information  (braille,  large  print,  audiotape,  etc.)  should  contact  the  USDA  Office  of  Com- 
munications at  (202)720-5881  (voice)  or  (202)720-7808  (TDD). 

To  file  a  complaint,  write  the  Secretary  of  Agriculture,  U.S.  Department  of  Agriculture,  Washington,  D.C.,  20250,  or  call  (202)  720-7327  (voice)  or 
(202)  720-1127  (TDD).  USDA  is  an  equal  employment  opportunity  employer. 
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